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ABSTRACT
is note highlights the importance of investigating diversity as-
pects in combination in empirical research. It draws on the psycho-
logical discourse and suggests why and how soware engineering
scholars can use the aspect of diversity in all their research endeav-
ors.
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1 INTRODUCTION
In recent years, empirical soware engineering has gone through
a similar transition as psychology in relation to explaining the dif-
ferences and effects of diversity in the human population. In fact,
most scientific fields that do research with human subjects have
started by conducting studies in the vicinity of their home univer-
sity, which is natural. Just like the field of social psychology has
suffered from the assumption that the human population is white
American men [6], most soware engineering research also seems
to have stemmed from research on white American or European
men, and one example is who wrote the Agile Manifesto. As the
field grows both in research and practice, and if the aim is to uni-
versally generalize to the part of the human population that do
soware engineering, a more though-through approach to exter-
nal validity is needed in the field. In this short research note, I
argue for why and how.
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2 NONRANDOM SAMPLING
If we want to generalize to the entire human population involved
in soware engineering, which we oen do, the consequences of
non-random sampling are severe. Researchers must understand
the concept of external validity in a broader sense and editors of re-
spected outlets should therefore impose the necessity of discussing
the implications of not conducting random sampling of the intended
population. Some work has been conducted in soware engineer-
ing research in order to improve how generalizations aremade (see
e.g. Nagappan et al. [9]), however, they do not mention the aspects
of gender, ethnicity or culture explicitly in relation to research.
Even in the much older field of social psychology, I have been
quite surprised that it seems to be common practice to generalize
to the human in general only sampling from white male college
students. is culture in the general sciences must be changed,
not primarily from an equality perspective, but from a pure scien-
tific rigor perspective. Some studies from social psychology, like
the ones presented by Brescoll et al. [1] and Wigboldus et al. [13],
explicitly study diversity aspects and are therefore important first
steps, but these are specific studies of inequality and stereotyping
and do not, by themselves, introduce beer sampling in general, if
replicated in the soware engineering field.
One important paper I have found instead discusses, and sug-
gests, solutions to my defined problem of random sampling [2]. In
order to introduce proper random sampling of the human popula-
tion in research, the author suggests making use of the following
three questions through-out the research process: (1) Who is in-
cluded in this category? (2) What role does inequality play? (3)
Where are the similarities? e first question involves understand-
ing diversity within social categories (see Section 3). e second
questions conceptualizes social categories as systems of privileges
and power that structure social life. e third looks for common
aspects across categories oen viewed as deeply different [2].
ese questions try to enforce proper random sampling, but also
a way to do narrower studies on groups oen excluded in psychol-
ogy research, in this case. Cole [2] points at the danger of using sex
or race as independent variables since we lose toomuch resolution
and aribution with such simplification. As an example the author
presents the fact that Caucasian and men-of-color have different
experiences of being middle-class, so race, gender, and class need
to be studied in combination. Likewise, an Indian, Chinese, Amer-
ican, or Dutch QA engineers might have different experiences of
assuring quality in a large organization in each country.
e implications of having this diverse perspective of people is
that we can properly conduct research on different organizations
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of different societies and get a richer understanding of the cooper-
ative and human aspects of soware engineering. As mentioned
above, I believe editors should bemuch stricter and enforce an anal-
ysis of the threats to validity that single-category studies entail.
3 SOCIAL IDENTITY THEORY
If we should not use independent variables to investigate social
categories, how can we then find richer information regarding dif-
ferent social groups? One theory that has is well-researched in
relation to explaining many group phenomena is the social iden-
tity theory (see e.g. Hewstone et al. [4], Hogg and Vaughan [6]).
e theory has also been shown to be valid in social neuroscience
(see e.g. van Bavel and Cunningham [12]), i.e. evidence has been
given not only from social psychology research. e social iden-
tity is based on social categorization, which is the classification
of people into different social groups. is cognitive process is a
deeply rooted human trait and a person’s social identity is the part
of the self that is derived from the different memberships in social
groups. Social identity theory is the theory of group membership
and inter-group relations based on self-categorization, social com-
parison and a self-definition in terms of properties of all the groups
an individual belongs to, and self-categorization is how we catego-
rize ourselves and thereby construct a social identity [7]. Accord-
ing to the minimal group paradigm [11], even explicitly random
group assignments trigger discriminatory behavior against groups
that an individual is not a member of. e idea is that a successful
inter-group bias creates or protects (high) in-group status, which
provides a positive social identity. is positive social identity, in
turn, satisfies group-members’ need for positive self-esteem.
In addition, Hogg and Vaughan [6] describe the looking-glass
self, which states that the self is derived from seeing ourselves
as the way we think others see us, which can be different from
how they actually see us. is fact highlights the importance of
understanding the context of different groups of people in order
to understand difference and similarities in individuals. For exam-
ple, a soware tester that is a woman would then see herself as
she thinks others see her, which then needs to be understood from
investigating the dynamic context of such work. Simply testing
gender differences as a binary variable just gives us a statistical
significant differences in gender at best, which provides no details
is what the problems are and how to solve them.
4 DISCUSSION
In reflection to my own readings of the psychology literature in
addition to my knowledge of empirical soware engineering re-
search, I have always felt dejected by the fact that there is always
a statistically significant difference between men and women al-
most no maer the research area. Such results are initially impor-
tant to realize that there are differences, but to always include, and
control, this binary variable in statistical testing offers lile help
in dealing with the underlying issues. I believe the guidelines pre-
sented by Cole [2] could trigger richer analysis of differences and
similarities of human groups, which is very much needed.
Not only is the social identity important to include in studies,
but social psychology findings also offer explanation for self-categorization,
which can be used for interventions in organizations. For exam-
ple, the ‘stereotype threat’ (i.e. the worry that one’s own behavior
might confirm a negative stereotype) will affect our actions and
performance on different tasks at hand [6]. Yet another example
is the self-fulfilling prophecies, which is the fact that people some-
times act according to other people’s expectations of them, which
might not be overlapping with how they would have acted without
such expectations (see e.g. Rosenthal [10]).
If our intended population is humans involved in soware engi-
neering, we can not base inference on only white men from Amer-
ica or Europe, also, empirical soware engineering can not be con-
ducted in social vacuum, meaning that beer sampling or more di-
verse studies with regards to culture, are also needed in order to un-
derstand soware engineering in general [6]. As a closing remark,
and as Hogg and Vaughan [6] also write regarding psychology re-
search, many soware engineers have been white men through
history and for them to start researching and making sense of their
own context, is inevitable. However, the problem, again, is the aim
to universally generalize all these findings without reflection.
e time is ripe for larger and more diverse studies in empiri-
cal soware engineering, which we might already see indications
of with publications like e.g. Hoda and Noble [5]. My hope with
this research note is to accelerate that change, and for empirical
soware engineering researchers to apply what is oen called in-
tersectionality [2].
e future of, especially, global soware engineering is depen-
dent on such studies, and the importance of socio-technical coor-
dination was defined as uerly important already in 2007 by Herb-
sleb [3]. In 2013, a systematic literature review by Matalonga et al.
[8] shows that such studies still are extremely rare.
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